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ABSTRACT 

The United States Training and Employment Service 
General Aptitude Test Battery (GATB), first published in 1947, has 
been included in a continuing program of research to validate the 
tests against success in many different occupations. The GATB 
consists of 12 tests which measure nine aptitudes: General Learning 
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form 
Perception; Clerical Perception; Motor Coordination; Finger 
Dexterity; and Manual Dexterity. The aptitude scores are standard 
scores with 100 as the average for the general working population, 
and a standard deviation of 20. Occupational norms are established in 
terms of minimum qualifying scores for each of the significant 
aptitude measures which, when combined, predict job performance. 
Cutting scores are set only for those aptitudes which aid in 
predicting the performance of the job duties of the experimental 
sample. The GATB norms described are appropriate only for jobs with 
content similar to that shown in the job description presented in 
this report. A description of the validation sample is included. 
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STANDARDIZATION OF THE GENERAL APTITUDE TEST BATTERY 

FOR 

f r »«eu*©n.K« /)ssefnBiec.Cf : /A tiUjoaK? 0 5~c> 

S--6T^ 

Summary 

The entire GATB, B-1001, vrais administered during the period of May 21, 1962 
to March 16, 1953 for a longitudinal experimental design test development study 
to 141 women who were subsequently trained on the job for the assembly of pyro- 
technic devices at the Monarch Manufacturing Company of Fort Worth, Texas* Of 
these 1*11 women tested, 76 were selected on the basis of job comparability for 
the final sample to establish test norms for the occupation Fmew oi<.v£c Asseiab/e r 
'73%&& t 7, The criterion consisted of broad category supervisory ratings. On 
the basis of high means, correlations with the criterion, job analysis data, and 
their combined selective efficiency. Aptitudes F - Finger Dexterity and M - 
Manual Dexterity were selected for inclusion in the test norms* 

GATB Norms for F;^orKs /Isoemfeler { Cqa.etoop.Ks3 

Table I shows, for B-1001 and B-1002, the minimum acceptable score for each 
aptitude included in the test norms for piae »*jo <£<* flsse/nblefz. tP,(un^otue.s)‘73 

TABLE I 

Minimum Aoceptable Score on 3-1001 and B-1002 for B-292 





B- 


1001 




B-1002 


Aptitude 


Tests 


•Minimum Acceptable 
Aptitude Score 




Aptitude 


i 

Tests 


Minimum Aoceptable 
Aptitude Score 


F 


CB-1-0 


100 




F 


Part 11 


96 




CB-l-P 








Part 12 




M 


. C3-1-M 


100 




M 


Part 9 


95 




CB-l-N 








Part 10 





Effectiveness of Norms 



The data in Table IV indicate that 20 of the 25 poor workers, or 80/£ of them, 
did not achieve the minimum scores established as cutting scores on the recom- 
mended -oest norms* This shows that 8 Q?» of the poor workers would not have been 
hired if the recommended test norms had been used in the selection process* 
Moreover, 48 of the 63 workers who made qualifying test scores, or 91?£, were 
good workers* 
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I* Problem 



TECHNICAL REPORT 



This study was conducted to determine the best combination of aptitudes 
and the minimum scores to be used as norms on the General Aptitude Test ^ 
Battery Tor the occupation of p}Re»»iOp.<s (.(-> rtr-utafLKJi) 737* 7 



II* Sample 



During the period of May 21, 1952 to March 16, 1953, the entire GATB, 
B-1001, was administered for a longitudinal experimental design test 
development study to 141 women applicants at t.he Monarch Manufacturing 
Company at Fort Worth., Texas* These women were pretested with the GATB 
before being hired, but were hired without regard to test scores and 
given on-the-job training in the assembly of pyrotechnic devices* Of 
these 141 women tested with the GATB, B-1001, 75 were selected on the 
basis of job comparability for the final sample to establish test norms 
for the occupation of Fifte^oftKs Assembler (jib 737. ’32 7 

The supervisory ratings used as the criterion were made on August 11, 1953 
at which time company officials considered all personnel to have reached 
their maximum proficiency in the assembly of all the products* Since 
March 1953 was the last date during which applicants- in the sample were 
tested, all workers were beyond the trainee stage for this job when the 
ratings were made* 

Table II shows the means, standard deviations, Pearson product-moment 
correlations (corrected for broad categories) with the criterion and 
the standard errors of correlation for age, education and experience* 

TABLE II 

Means (M) , Standard Deviations (<y), Ranges, Pearson Produot-Moment 
Correlations (Corrected for Broad Categories) with the Criterion (o 1 *) 
and the Standard Errors of Correlation (<ror) 
for Age, Education, and Experience 

FiReworKs fts<ieMt/er (jpireu.’or'vcsj 
N *- 75 





M 


a 


Range 


or 


<r G r 


Age (years) 


35.9 


7.8 


21-59 


-.415 


.096 


Education (years) 


11.6 


.9 


8-12 


.020 


.115 


Expe r ie no e (months 


8.7 


2.0 


5-15 


-.214 


.110 
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The data in Table II show that there Is a significant \i /r " . . 

between age and the criterion. To determine whether or '-c.t -:.{y r. 

ing an unduo influence on the ratings, additional calculrti - r / .t.e # 

Pearson product-moment correlations v/erc computed to show the re '.ati ^ /:** :> 1 ;» 
between age and the two aptitudes finally selected for the test rr for 
the occupation of F* ***= i^o^Ks; t'T# Finder Dexterity and r.fr .w ‘. v ritv. 

A correlation of -„503 with a standard error of .006 was obtained b.t 
age and Finger Dexterity; a correlation of -.312 with a standard error of 
.102 was obtained between age and Manual Dexterity* These correlations 
indicate that age did not exert an undue influence on the ratings * but that 
the older workers tended to have a lower degree of the aptitudes found to 
be important for the job of Fs RewufcA^s /^s’emble^ and, therefore, probably 
did not perform it as well and were validly assigned lower criterion ratings# 
The age range for this sample is relatively wide, but apparently the data 
for this sample are suitable for test development purposes* 

III. Job Description 

Job Title t pi rze u*? /) sse/o bi&& (p< a&uJGQ- *Cs) 737* ° 

Job Summary * Performs one or more of a series of tasks in the assembly 
of pyrotechnic devices, such as signal flares, booby traps, practice 
hand grenades, and aircraft landing flares. 

Ti f ork Performed 

Obtains tray containing 50 small aluminum tubes in v/hioh the primer has 
been installed and w&terp roofed, places tray on work bench and loads 
each tube with a propelling charge of black powder by scooping up powder 
with a volumetric measuring device and dumping into tube using one hand. 

Installs paperboard disc or spacer and felt washers on top of black 
powder in eaoh aluminum tube, using fingers of either hand and pushirg 
into place with a small wooden plunger tool. 

> 

Installs illuminant assembly with proper spacers on top of discs above 
black powder in the loaded tube, using both hands to fit in proper space# 

Installs top-sealing paperboard or plastic disc in aluminum tube, using 
a small hand operated arbor press to crimp and seal into place. 

Assembles component parts of various types of pyrotechnics such as filled 
tubes (tubes within tubes), discs, whistles, pull igniters^ quickmatches , 
scratch pads, match heads and other components, using both hands to per- 
form simple assembly operations and joining with rubber cement; , glue or 
■tape. 

Inspects each item for proper assembly, labels it and packs a specified 
nuiioer of assembled units in cardboard boxes for next operation# 

S.eps production records, listing sub-lot and operation number, time 
started and time finished, and attaches the record to each lot assembled^ 
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XV. Expo rlmcntal Battc ry 

All of the tests of the GAT3, B-1001 p were administered to the sample group. 

V. C riterion 

The criterion consisted of supervisory ratings made by the personnel director 
and time and cost personnel who knew all people' in the plant and were 
fonilinr with the job performance of each worker. Each worker was rated 
according to job ability and classified into one of three categories as 
"high," "me dium f '* or "low." There were twenty-five workers placed in each 
of the three categories. For statistical analysis, these broad category 
ratings were converted to quantitative scores. The "high," "medium*” and 
"low" categories were assigned scores of 61, 50, and 39, respectively. 

VI. Statistical and Qualitative Analysis 

Means, standard deviations, and Pearson product-moment correlations (corrected 
for broad categories) with the criterion were calculated for the aptitude 
scores. The aptitudes which make up the final norms were selected on the 
basis of these statistical data as well as on the basis of job analysis data* 

Table III shows the means, standard deviations, Pearson produot-moment 
correlations (corrected for broad categories) with the criterion,- and 
standard errors of correlation for the aptitudes of the GATB. The means 
and. standard deviations of the aptitudes are comparable to general popu- 
lation norms with a mean of 100 and a standard deviation of 20. 

TABLE III 

Means (M) , Standard Deviations (<r) , Pearson Product— Moment Correlations 
(Corrected for Broad Categories) with the Criterion ( c r) 

*■ and Standard Errors of Correlation (o Ci r) 

for the Aptitudes of the GATB 

FlReitoK.X'S Asjjew ixl&fl. C PlAC- vJofcK.s') r 73 w 7,'327 

K - 75 



Aptitudes 


M 


<7 


c** 


<r c *" 


G - Intelligence 


92.8 


15.5 


.388 


*098 


V - Verbal Aptitude 


92.1 


16.4 


.051 


.lit. 


N - Numerical Aptitude 


89.6 


18,7 


.552 


.080 


S - Spatial Aptitude 


97.9 


17.1 


.351 


.101 


P - Form Perception 


90.4 


16.4 


,402 


.097 


Q - Clerioal Perception 


85.2 


16.7 


.446 


.093 


A - Aiming 


88.0 


22.1 


.502 


.086 


T - Motor Speed 


88.4 


21.4 


.426 


.095 


F - Finger Dexterity 


112.6 


16.8 


.690 


.060 


21 — Manual Dexterity 


116.9 


18.2 


.569 


.078 



O 
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The statistical results were interpreted in conjunction v.dth 30 *; ^y:.Is 
data* On the basis of job analysis data, it appears that the fries U important 
aptitude requirements for pi a e are as follow 

Finder Dexterity (F) - to manipulate small objects in performing 
various assaiibly ope rati ons , such as assembling component parte 
of various types of pyrotechnics, and to pack assembled units 
into cardboard boxes* 

Manual Dexterity (?/i) «* to perform any one or a combination of the 
foil owing o p e ra t i on s 2 scooping up charges of ponder and dumping 
pov/der into aluminum tubes by hand; pushing discs and felt washers 
into powder filled tubes with plunger tool; using a small hand 
operated arbor press for crimping and sealing operations; assembling 
parts of pyrotechnics; and packing assembled units into boxes* 

Aptitudes F - Finger Dexterity and M - Manual Dexterity warrant consideration 
for inclusion in the test norms on the basis of statistical data as well as 
on the basis of job analysis data* Aptitudes F and M have the highest means , 
112*6 and 116*9, respectively, and show the highest correlations with the 
criterion, *690 and *569, respectively, which are both at the *01 level of 
significance * 

Other aptitudes which warranted consideration for inclusion in the test norms 
are Form Perception (P) „ Aiming (A), and Motor Speed (T)* All have signifi- 
cant correlations with the criterion, but the mean scores for these aptitudes, 
which range from 88*0 to 90*4, are below the general population mean of 100 
and are also substantially below the mean scores of 112*6 and 116*9 for 
Aptitudes F and M respectively* Furthermore, even though these aptitudes 
shovr significant correlations with the criterion, all are substantially lower 
than the correlations obtained for Aptitudes F and M* It was also found 
that the selective efficiency of norms which include Aptitudes F ana M was 
lowered by the addition of Aptitude P, A or T or any combination of these 
aptitudes* In addition, job analysis data indicate that Aptitudes P, A, 
and T are relatively unimportant for successful job performance as compared 
to Aptitudes F amd M* Although Form Perception, Aiming and Motor Speed are 
involved, the work appears to be fairly routine. and makes no unusual demands 
in terns of discrimination of sizes and shapes of objects, coordination, 
or reaction time* 

On the basis of all factors considered, including both statistical and 
qualitative considerations. Aptitudes F and M were chosen for inclusion in 
the test norms* Computations were made to determine the predictive value 
of these aptitudes writh various cutting scores* A highly significant 
relationship was found between Aptitudes F and M with a critical score of 
100 for each of these two aptitudes* The minimum score for Aptitude M was 
set at one standard deviation below the mean and then rounded to the nearest 
five-point score level* The minimum score for Aptitude F was set at one 
standard deviation below the mean rounded to the higher adjacent five-point 
score level in order to obtain better selective efficiency* 
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For the purpose of' computing a tetraehoric. correlation occf ficj ' . ..x 

Square value, the criterion was dichotomized with those workers r. cc- - h" 

and "medium" in job performance placed in the high criterion grcu x . , ~ -ac 
with those workers rated "low" placed in the low criterion group. 

Table IV shows the relationship between the dichotomized criterion t .d 
aptitudes F and M* eaoh with a critical score of 100, for FiaewoRKs $ S5<*n 
'73‘7'SS < 7 Workers in the high criterion group have been designated as "good 
workers" and those in the low criterion group s.s "poor workers," 

TABLE IV 

Relationship Between Test Norms Consisting of Aptitudes F and M, 

Each with a Critical Score of 100, and the Criterion for 

Pi R cvJor K. 3 flfiSeM b kR. '73'7 <53'~f 

H •* 75 





Non -Qua 1 i f yin g 
Test Scores 


■ Qualifying 
Test Scores 


Total 


Good Workers 


2 


48 


50 


Poor Workers 


20 


5 


25 


Total 


22 


53 


75 



r tet " » 42.047 

cr rtct - .20 f/2 ^ .0005 



The data in Table IV yield a tetrachoric correlation coefficient of ,96 with 
a standard error of *20, and a Chi Square value of 42*847 which corresponds to 
a P/2 valu& of less than *0005-, indicating a highly significant relationship 
between the recommended noms and the criterion* 



VII* Co nclusions 

On the basis of mean scores, correlation coefficients^ job analysis data 
and their combined predictive efficiency, it is recommended that Aptitudes 
F and M, each with a minimum score of 100, be used as B— 1001 norms for 
Pip.eujouv^ fP»r«.uJor^ E ^ uivalent B ” 1002 norms consist of F - 95 

and M - 95* 7 
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